A novel GAL recombinant yeast strain for enhanced protein production.
A novel strain of Saccharomyces cerevisiae in which the GAL1 gene was replaced with the GAL4 gene has been designed. The GAL1 gene encodes galactokinase (Gal1p), an enzyme that phosphorylates galactose. Gal4p activates genes necessary for galactose metabolism and is among the best characterized transcription activators. Here we describe a GAL recombinant strain that contains the GAL4 gene fused to the natural GAL1 promoter in addition to the normal constitutively expressed chromosomal GAL4 gene. To evaluate whether both gratuitous induction and regulated overexpression of the positive regulator improve protein production, low- and multi-copy expression vectors containing the GAL1 promoter fused to the structural gene for green fluorescent protein (GFP) were introduced into wild-type, gal1 and GAL recombinant strains. In yeast containing the multi-copy plasmid there was an approximately 3.3-fold increase in GFP production in the gal1 mutant strain. Moreover, in the resulting GAL recombinant cells a 4.6-fold increase in fluorescence relative to the wild-type was observed. The GAL recombinant strain should therefore prove useful for maximal expression of heterologous genes driven by a galactose-inducible promoter.